Much of the potential of SiGe for p-MOSFET application is reduced by the lower than expected hole mobilities which are likely to be lowered by interface roughness scattering. The present paper analyses a hitherto unrecognised enhancement of interface scattering and trapping process which arises from the complex hole dynamics in the warped heavy hole band.
INTRODUCTION
The interest in SiGe for MOSFET applications has grown considerably following recent experimental and theoretical demonstrations that the hole mobility in strained SiGe can be much higher than in Si. Strained p-MOSFETs (an example is shown in Fig. 1 ) are particularly attractive for CMOS applications as the hole mobility starts to become comparable with that of electrons. This may reduce the asymmetry in the channel lengths of the p-and n-channel MOSFETs required for efficient CMOS operation, leading to an increase in packing density. There are also good prospects for velocity overshoot. However, there is some evidence that the hole mobilities are not as high as might be expected with the culprit being posited as interface roughness scattering. In the present paper we examine the modelling of a hitherto unidentified interface scattering and trapping/detrapping effect which is a consequence of the hole dynamics in the warped valence band structures of SiGe [1] . This effect arises when a hole in the heavy hole band approaches a soft interface. A similar effect is anticipated in the warped light hole band.
WARPED HEAVY HOLE STRUCTURE IN STRAINED SiGe
The strong warping of the strained SiGe heavy hole 13/2, 3/2) band is illustrated in Figure 2 Si cap spacer FIGURE Two-dimensional schematic cross section of a 50nm SiGe p-MOSFET.
FIGURE 2
The heavy hole (13/2,3/2)) constant energy surface for strained SiGe at 40meV calculated from 6-band k.p theory [1] .
shows the constant energy surface for E 40 meV calculated from 6-band k.p theory [1] . The difference between such warped structures and a spherical band model is illustrated in Figure 3 . The resulting double humped structure of the e-kx relation is evident in Figure 4 . It is clear from Figure 4 that a hole acceletrated or decelerated in the x-direction by a force F will follow the k-space dynamics: dkx/dt F/h. During the evolution kx kx(t) kx(O) + Ft/h the hole velocity will follow the evolution Vx(t)= Oe(k)/Ohklxo which shows three velocity nodes in crossing the zone (see Fig. 4 ). For the case of a monotonic increasing interface confinement potential the classical phase space flows may be easily calculated and a typical portrait is shown in Figure 5 . This complicated pattern corresponds in direct space to a scattering orbit which performs an extended (non-point like) looped trajectory (Figs. 6-7 Although warped valence bands exist in silicon there are basic differences between SiGe layered structures and current Si devices which may mitigate against the effect in silicon.
OCCURRENCE OF LOOPED TRAJECTORIES

